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ABSTRACT
INTRODUCTION: Pain, which accompanies the everyday life of dentists and their patients, can have various 
features—it can be spontaneous or provoked, with clear or vague etiology, iatrogenic, psychogenic or neuro-
pathic one. Our main goal as professionals is to control pain and improve our patients’ personal and social 
life. Two of the oral pain conditions are still a challenge for us—burning mouth syndrome (BMS) and den-
tin hypersensitivity (DHS). Low-level laser therapy (LLLT) has been considered as a suitable treatment ap-
proach for both of them.
AIM: Our purpose is to compare the effectiveness of low-level laser therapy in the control of two different 
oral pain conditions.
MATERIALS AND METHODS: Individuals with different oral pain conditions are object of the study. They 
are divided into two groups—patients with primary BMS and patients with dentin hypersensitivity. Both 
genders and all age groups are included.
Diode laser with two different wavelengths (λ=904 nm and λ=658 nm) is used for the treatment protocol. 
The BMS cases are irradiated 10 times, and DHS cases—6 times. Pain is evaluated through visual analogue 
scale (BMS) or a specific 4-point scale (DHS).
Results: There is an improvement of symptoms in both studied groups; however, LLLT seems to be slightly 
more effective in the treatment of BMS.
Conclusion: Low-level laser therapy is effective, safe, easily applicable and relatively cheap treatment meth-
od for oral pain conditions.
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INTRODUCTION
Pain, which accompanies the everyday life of 
dentists and their patients, can have various fea-
tures—it can be spontaneous or provoked, with clear 
or vague etiology, iatrogenic, psychogenic or neuro-
pathic one. Our main goal as professionals is to con-
trol pain, and two of oral pain conditions are still a 
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challenge – burning mouth syndrome and dentin 
hypersensitivity. 
The so-called burning mouth syndrome (BMS) 
is with worldwide incidence of about 4%, and affects 
mostly women. A wide range of possible reasons is 
suspected to initiate its development, but the exact 
etiology and pathophysiological mechanisms are still 
debatable. Iatrogenic factors like pathologic galvanic 
currents in the mouth and hypersensitivity to dental 
restorative materials have to be excluded in order to 
define primary BMS—this necessitates focal and al-
lergological diagnostics, and the usage of digital in-
frared thermal imaging can optimize the reading ac-
curacy (1, 2).
It has been considered lately that neuropath-
ic mechanisms are the major factors in the patho-
genesis of the condition, and psychological factors 
are with minor importance (3). Therefore, a suit-
able treatment method of choice can be low-level la-
ser therapy (LLLT). The information about the effi-
cacy of this approach is scarce in the scientific litera-
ture, but it is supposed that LLLT leads to restoration 
of nerve fibers and decrease of pain sensation (4,5).
Another problem with a pronounced social as-
pect is dentin hypersensitivity (DHS)—the reported 
prevalence in different studies ranges from 1.3% to 
92.1%, or about 12% of patients who visit dental prac-
tices—young adults and females prevail (6,7,8).
Dentin hypersensitivity, defined as short, sharp 
pain in response to a stimulus, is explained most 
commonly with the Brännström’s hydrodynam-
ic theory (9). It appears when dentinal tubules on 
the root surface are open. Nerve conduction is pro-
voked after exposure to external stimuli such as cold 
irritation, blowing, electrical irritation and osmot-
ic changes. Most treatment approaches are aimed at 
occlusion of open dentinal tubules and reduction of 
pulp nerve conduction. In this case, we can also try to 
decrease the intensity of pain sensation through low-
level laser therapy—there is little, but promising data 
in the literature (10).
Even though the presented pain symptoms are 
localized in teeth and on tongue, lips and other parts 
of the oral mucosa, they also have a strong negative 
impact on the psycho-emotional state of sufferers, on 
their feeding, speech and social life.
AIM
Our purpose is to compare the effectiveness of 
low-level laser therapy in the control of two different 
oral pain conditions.
MATERIALS AND METHODS 
Individuals with different oral pain condi-
tions are object of our study; they are divided into 
two groups—patients with primary BMS and pa-
tients with dentin hypersensitivity. Both genders and 
all age groups are included. Reasons for exclusion are 
only uncontrolled systemic diseases, psychiatric dis-
orders, and pregnancy. All participants in the study 
sign an informed consent form.
In the BMS group, the primary character of 
the condition is determined initially through medi-
cal history, blood studies, fungal cultures, patch test 
with dental haptens and measurement of the galvan-
ic currents in the mouth. Burning intensity is eval-
uated through visual analogue scale (VAS) before 
and after the treatment (values 0–10). Diode laser is 
used to reduce the burning sensation (Six Laser TS 
C, Atlantis, Bulgaria). The protocol includes 10 irra-
diations (two or three times a week) with infrared la-
ser (λ=904 nm) and red laser (λ = 658 nm) (Table 1). 
The spot tip area of the tool is 1 cm2, and the probe is 
kept in contact with the tissue, as mucosal surface is 
scanned during the irradiation.
Burning Mouth Syndrome Dentin Hypersensitivity
Laser type Infrared Red Infrared
Effect Analgesic Anti-inflammatory
Power 30 W 30mW 30 W 30 W
Frequency 36.5 Hz 36.5 Hz 9 Hz 1168 Hz
Application time 1 min 22 sec 1 min 16 sec 2 min 23 sec 1 min 32 sec
Table 1. Irradiation parameters
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In the DHS group, the patients are irradiated 
with the same device 6 times, with 2- to 3-day inter-
vals—3 procedures with analgesic effect and 3 proce-
dures with anti-inflammatory effect (Table 1). Pain-
ful sensation is evaluated before and after treatment 
by using a specific 4-point scale (Table 2). 
Statistical analysis is performed by using SPSS 
for Windows, version 19.0. We accept a critical level 
of significance α=0.05. Corresponding zero hypoth-
esis is rejected when the value p<α.
RESULTS 
In the BMS group, 12 patients have complet-
ed the treatment. The male:female ratio is 1:1, and 
the average age of the patients is 49.79±22.10 years. 
The initial average value of burning sensation us-
ing the VAS scale is 8±0.96, and the average value af-
ter treatment is 2.86±2.54. There are cases with to-
tal elimination of pain and cases with poor results, 
but the average reduction is 63.62±31.70%. Pain re-
duction in males is 83.67±15.27% and in females it is 
43.57±31.72%.
In the DHS group, 12 patients are treated. Fe-
males prevail significantly (66.67%), and the aver-
age age of patients is 31.25±9.22 years. The initial av-
erage value of painful sensation using the specific 
4-point scale is 3.58±0.51, and the average value af-
ter treatment is 1.42±0.51. There are no cases of com-
plete loss of hypersensitivity, and the average pain re-
duction is 60.42±13.35%. Pain reduction in males is 
62.50±14.43%, and in females it is 59.38±13.68%.
DISCUSSION
There is an improvement of symptoms in both 
studied groups and our results are comparable to 
those from other similar researches. However, the 
purpose of this study is to compare the effectiveness 
of the applied therapeutic method in two different 
diagnoses. It is possible to do it and our conclusions 
are reliable, because the studied groups and condi-
tions of treatment are similar—both groups contain 
the same number of patients; their age distribution is 
typical (BMS is specific for elderly people and DHS 
for younger individuals); we use the same laser de-
vice; the only difference is due to the non-specific 
gender distribution in the BMS group. 
Pain reduction is evident in both groups and in 
all patients; however, we state that LLLT is more ef-
fective in the treatment of BMS. The degree of reduc-
tion is slightly higher in the BMS group, and there 
are patients with complete loss of pain as well. Pain 
reduction in males is better than in females—there 
is no significant correlation between these indices, 
but difference is more pronounced in the BMS group 
again. We suppose it is due to the less emotional na-
ture of males.
CONCLUSION
Low-level laser therapy has a beneficial effect 
on different oral pain conditions. It is an effective, 
safe, easily applicable and relatively cheap treatment 
method—it saves patients’ time, money and necessi-
ty for further studies and therapies. This leads also to 
positive attitude of patients and an improved dentist-
patient relationship.
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